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Abstract of JP2001156188 
PROBLEM TO BE SOLVED: To provide a 
nonvolatile semiconductor storage device for 
storing Information for plural bits, using a simple 
cell structure. SOLUTION: In this new structure of 
a nonvolatile semiconductor storage device for 
storing infomnation for plural bits, the edge part of 
a gate electrode is provided with a charge-storing 
layer 4 for storing electrons. Thus, infbnmation on 
plural bits can be stored by storing the electrons 
In the charge storage layer 4. 
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ii3fi(DJF^^(C'^5^ffig'i4^*^^ ^ y * y -fe^K© 
m^-^m^. mi sibmmi B^^mLxmrnt^. 
[0046] ^mmom 3 (Dmm(Dmmic^?>^nmi^ 

il£^f$:pj^y©p«^y-t;Hi, pM^m^mmi 

^mmit u 1 0 n ms«© y 3 y ^j^Mr^ii^ $ ti 
1 ^~ hmmm i s m i h^iu^ 

1 3 mi^^. J V D i s mit^^li;^ ©^sv ^ y 3 

^miiM^mmv. s ~ i o n ms^on 2 -5^- hrnm 

mi 4^Jfmi-^o ^V^T. CVDffi{Cj:(9^>y 3:/^ 40 
ft^SriS^L. 1 0nmS«©^3<f-hi^^Ml 5Sr 
ffM-rS (BIl 3 W „ 

[ 0 0 4 7 ] ^!ScJC, pM^fls:«*Sl^SfCLPCVD 
ffilci!) nM*fcf±pM^^tl^ K-7°Lfc5 0~2 5 

0 n mnm(D^m^ y ym^mm tfc^. K^ts^s 

1 <Dm^<Dm 1 h^i^)^ 13. m2^~h 

mtm 1 4 isxxj^m 3 h^ii*)^ 1 5 ^ s as-g-s^jic 50 
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¥y4:i^y^yi^-r^ (Ell 4#M) „ 

[0 0 4 8]?fc}c. pM^¥«=S«l ^fi^^kU pS 

1 ^ffi^c^^^v' y 3 i^mim^w^^-f^, ^ 
©m#^a^ffM®fcJ6©srB^ 1 7 fi. ^ 1 y- hg^^t 

)gl 3*}J;0?m3'y-M6iifeMl 5iiK)h^2^~vm 

mmiA(D:i^y^>rMm^i^^\'^^y^>'!fm^m^ 

x\±. mi^~v mm 1 3 j; t;?m 3 h imm 1 
5 ^ y n ymirnxmrn m 2 ^~ vmm 1 4 * 
i/y =:>'g-f^:l^-c?fl^^L-c^^5©-e. :3^y^i'i?'^i:L 

^^tH 1 4 ttfii^'ft^aic j; o T i: ^ ^Ei'fb $ 
J^^tT1)J;v\ ^:©^©xmfi^2©||Jfe©?^fl|i:Pl 

[0049] (m4 ©ms^ff^^i) *^0j©^4 
<omM<Djm^mm-r^. 02 on. ^mm<Dm4<Dm 
mommic^^ yfn^^^^mw^?^ * y ©p< * y ±ji^mm 

5o 0 2 0 {c^-r i 5 fc. ;^=|g0J©m4 ©lllS©?^li}c 

^^^If^gtt/^yw^^y-lr/HSit-eti. nM^*#: 

s«i 9©^ffiic^iy-hte^)gi 3^ifrbTm2y 

-h^ig^Ml 4;65ig{tfjtL5„ ^L-C. B2y-h^i^ 
m 1 4 ©M*Sl-f4«#1ISfg 4 a . 4 b ;JS?^^$tv5„ 

^2^- Mfeg^^l 4*5j;t;«1^^»l4 a. 4b±iC 
tim 3 y- h 1 5 -kit L-cy- hmil 3 ;65^{t b 

tt-So y-M;ti83©wrtti?'fb)^i 6^^f^LT1^^ 

K'i';*— /v;^^-f-9;asS?ttbHs i©1^-r K'J'd— /V 
y-9©Tg|5©nS*^#:^l 9(C{i, 

mmKm-f^^-^mm^m(D p " Mttt^s 2 0 i:. ::© 
p " MffiSfeM 2 0 ©^flutc^g-r sis^ipiei^^a© p ^ 
mim.m2iiifiWi»hfi^o ^-vwrn^^^xj^v* m. 
mLm2 i^ici^ix<D^m^ymmMi 2ifiWLnhfi 

[0 0 5 0] m^. ^mm<DmA(Dmmmm\m^-^ 

xmm-f^. iii2ifi. m^^^^WiY^^mmi-^^nm 

-S^SlS'tt/^y ©»fffilil-C&5„ 02 l{c^1-<t 5 

{d, ^^y-fcyvro^tiii^^^i^icfi, y~hG}c5v@ 
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GicAm ( — 5v) ^mvu FNmmmmhx 

[0 0 5 1] ^^y-fe;v©»tiA^{i. ifmm(D^2(D 

AI-^m^icfiKi^-f ^-D. y-^^s^H^tLtcPPiB-r 20 
5«J±*Ati#^tL«J;v\ 

[00 5 2] 4fc|g;^{iLifeV^;as. ;^ ^ U -fe/KDSg^^W 
<b-etT:btt5. 1#^«M4a. 4b©^ 

att^icioxy-;^'^^. Ki/-ri^'ls^i£^co«ji^ 

mmrtii-fx^\ mMwmm4 ais^u4b(D4-:><Dm 
m-ikmicx-DX 4'0(Dmti:^wMmmmmmhi^. ^ 30 

[00 5 3] (m5(Dmm(Dmm) m^. ^mm<Dm5 
t3:^(Dmmm^t bTx='-^^-. m^i^^^/m^m 

^ srH 2 ~ii 4 omt^ommo ;i^])±jvh7yi?y<.^ 
5o a 2 3 [4. *«0j(Dm5©^jt(^ji^ii}c#s^^3g 

mm.<r)UOSV=7>'^:^^ (Trl~Tr7) Sr^^T* 

tSo 02 3<D^*!;-fe:>'i'h7:/v=;^^filiIi 0 

}C*Lfcy*!J-feyVh7^v';^^5'-Cfc5„ -S/c, MOS 
Vy>'J:^-^i: r 1~T r 7fi-r^TnMMOS h7>- 
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fe®:^l 0*3j:0?n* M&ifcMl 1. «m«l 2{40ffi 
Sra^<1-5fc*tc*^»&LTfe?)o MOS h7yv?;^i5' 
T r 1~T r 7 tCOV^TtP^-Cfc^yo 
[ 0 0 5 4 1 JSfelC, 02 3fc*LfcMOS 
(DM5i:frfe^0 2 4 75M0 3 O^ffiv^T^Hj-rSo ST 

0 2 4 (c.Tti- X-OK. p M^^frS® 1 ^ffi}' J V Dfe 

1 0 n mmS^m 1 hilifeililif 1 3 SrJ^^i-5o |g 1 
©mi^'-h^i^lil 3S:g^*T§o ^LT02 5tC^ 

~ 1 0 n mm^<Dm 2 v^mm. 1 4 s:ff^^i-5„ m 
'^-V'^m^\c^^-%<Dmi,<n>%2ff-v^mm\4-k 

S^*T5. ^i^T02 6}C:^-rJ:5}c, JVD&{Cj;l5 

mi^S»tg;^©/h^V^v-y a^^^ftl^SriSaL. 1 0 n 

mms®m 3 y- hiteiti^ 1 5 ^ff^^-r 5o m 3 h 
m\cx. *) -n(^mm<^m 3 ^~ vmmm 1 5 

5„ rwj;5(cLX^l>^-h^ig^)^l 3. m2y-h 
i^ii^lll 4*Jj;t5M3^-hMi^)Kl 5CD5*>®'>^i< 

[0 0 5 5] 027 (C^-f i 5 l-v P 

1 ^® L P C V D ffifc J; n fctt p M^*fi#I^ 
K-^ Lfc50~250n m@S©#)|g^;/ y a 

-^^^^L. lii:©'^"- bans ^?FMT5c ^ e^fc, 

^V±/>hy>-J:^-^. MOS h^i'i^^^iJ'^H^ti© 

y i 0 K >-®^Srff^^T 5 p 

1 (D^mom 1 h^iife)^ 13. m 2 h 

^ii^j^l 4*Jj;0«B3'/-hitei»lKl 5^K^*-r5o 
[0 0 5 61 W-s 02 8}c:^TJ;5l-x MOS 
v';^i5'T r 1~T r 7 ^ff^J^TSM^Sr^;^- M^v?;^ f 

2 2-es^\ ^^y-t^vh7i^v?^<?^?i^^T2)M«* 

mmmi 4<D::i^y^>^mm7!)i±^^^-h(Dmmi-^o 
^f^^T 2 ^^^^ h^ibis 1 4 (ZjJisp^ji^^w 

-(tl^l 3*Jj;0®3^-hi^g^)ll SSrv'y 

-e«^ L. m 2 ^^-^ vimB: i4^iy})=i ymimxm 

^LX\>^^(DX\ :^y'^yymtLX\-itctx.tSyym 

^^m^^ti\-ix\^\ ^LT. 02 9ic^-rj;5{c, pM 
1 ^Bi- L p c vD&{c i v) mMwmmt)(D 
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-^m^th^tzMmmmm 4 a *3 j;o?4 b ^^^-rso ^ 
[005 7] 5 ©3iJi(Dff^^ifc j:ti.fi\ mm 

:^^T r 1~T r ;^^^)±;VV=7y'J:^f' tm^K 

^ ^ tmrnESd^^ vyi^'jT.^^ -r^^mfm^/ms. 

S hy>''J:^^T r l~Tr 7©^— M8^3 fllH— *f 

[005 8] (me(Dmm<Dmm) m^. ^^mmom e 

[00 5 9] (A) ^^ff^tt^ * y 30 

fife^tiSo ^Lx. r©?Fff*'tty<*ycD7{^y-fe;vtf 
jtT'fi. p 1 <D^m±icm 1 h m^m 

1 3^^vxm2^-hmmmi 47!)imnhti^o m2 

ff- VWmm 1 4 (DM^StCttmi^^WM 4 (4 a. 4 

b) ;6W§tiSo m2^-N^^)ll 4*Jj;t;mi^^ 

as4±{c{±®3y-h^ii^igi 5^^f^LTy-^«fii 
3 ^jsfjtt f^tbSo hm*i 3 <DmWi^\mi\m 1 e ^ 

Slot. ^(Dn' mM.wmi o(oi>\-m\mM-r?>n^ 

[0060] 6 ©IUgw?^«(c#5^^^tt 

* Mimmi lT-«^LfcLDD«5tS^^rL■C^^5o ^ 50 
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Lx. ^- mmmi)m i h^mmi 3 (t 
ii^m2^~ mim 1 4 ommm^tim^mms 4 

(4a, 4b) ^^Jl^^^nSo Z(D2^<DmMmmm4 
aSaJ;04 blcm^^SrS^L. ^©S^^jt^tl (1) m 
#^«^4a. 4b<^V^T^^t>«^^^^«LTVV^^^:|^ 

(2) S##aS4a0^d51;^;^i|i»L-CV^5:|^ 

(3) «#^alM4b(D^;S^m^§^^«LTV^5tt 
li. (4) «#^a®4a. 4b*{Cl|^^^^aLTt> 

-5<ftsi. <D4<i<Di(m^t^n^o r©2o©m#^^ 

€ 4 a *5 J: tJ« 4 b fC-Ri^ $ nfcS^©^il}C j; o -C^ D 

5 Lirv^ffimJ±©'X'^k:»■^lE«^fs© "o o\ "o 

1\ "10\ "1 l'lcm$-fr-5„ 4fc. rco^^ 
S4©m^Oi§TSlCj;5illtB* (over-erase) f4§5jh 

^tv. ^IxlciOiit^^tc^Hi-sy-^^fiL, T'o^' 

w^ij-et. iiffisstto^^^'tt^^ysrii^-etSo m 

4ttCVDfe{Cj;2, m#^«tg;^ (DiSV ^ y a 

-efe 5 o * ^c. y 3 #itfB y =1 ^y^xmik 

-rix«^ffilcM5t-C^5„ mi^y-hlfeii^Ml 

3. %zff~vmwm\ 5^->y a^^jbii (s iOa 

Bg) «7)2f&gS©il«^Sr^-r5i>y a^g^bUg (s i 

3 N4 1^) -e«^i-tif5. '>y ='^^^kiKm^iKJ?^^4 

nm~l 1 nmg«CQ#^(C»V^y-h$fei^)^^gSL 
T^^T't 5„ fc t ^tf v- y 3 5 n 

m<^ y = vM-fkn^oiiici^ff ft 1 0 n m@ir*®-e. 

W^VV^)V (DT) ftA'bM®$tt^ii/\ Lfc;i5o 

[0 0 6 11 *IIBJ©m6 (D^MfT^ff^StC^S^^^tt 
«©iiiJ±(Rl±(DS&5-en" Mitfcgl OSr^tt> LDD 

x%^\^\ %2ff-v^mm\4\immmmm4^-4 

bRgcy-iJ'Srl^iht-?);^^, :/t i: y=t:/^<b)l-C* 
flf^-rS^i^O^T't^e ^2'y-hi^i^lgl 4}c 

t*(om^s^»i^itsr[Bi±Tt5„ ^mmcm}i\.x\% 

^i:^tfTi02 , Tas Os . AI2 Os , PZT. 
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[00 6 2] mz. ^w^<DmQ(Dm&(Dmm\^^^^ 

^fflS'tt/ =e y ©BrffiHT-fe 5o EI 3 4 tt. tM^Ki^^ 

(CHE) xm'^-^¥\^4>w$i.m<n>mMmm.m lo 
4 b {caAi-5o y~^wm<DnMmmmA b icm^^ 

( 5V) ^RWUU 7r • //VbVN-f A (F 

N) s h ^'^/vw^ssrfijffl \.xmmmmm 4a. 4 b 

mfij: (Floating) t-rfi\i. v^^y^m(D'm^mm. 

S4b©^*^bmi^^?its< rtfcpTtg-efe^o y- 

[0 0 6 3] y^ !J-fe;KO#t3A^{4. y * y -fe:>'KD?^ 

VGtv m^mwmi i r^(- 1 o vm«srM l. f n so 
mM-em-??rm#ii^€4a. Ah\c^x-r^. ^<om 

[0 0 6 4] *fcBI*f±LJiV^;i^. y^-y-fe/KD^^^^^W 

^i^*ni-sr i:-c^Tt5ix5„ m^wmmAa. Ahom 

ajKlilcJ:oT4o©Sfj^5SMe*#14;i^#fe|x. 

[0 0 6 5] (B) ffistty^y 

03 2 \z^-rx 0 {c, *i8i^©m 6 (DmmommKm^ 
S^-tty^y ©y^y-k^yHinMMos hTVi?;^;^'!? 
fll^^ns. ro»?s^4y*yoy^y-fe:;v«5g-ett. 
p 1 ro±ffi±{'. 0 3 1 2 hmm 
miA^mmmm^n^o ^ux. B2</-hai^i 

4 ommai. m s 1 ©^^istty t mm. WMW 50 
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mm A (4 c. 4d) mm^n^iK ^omMwrnm 
A c^xx:^A dt^hy^ji^mBm2 s^^LXpm^m 
i^mmi(D±m±\cw.m^th^^^7!)ms 1 (D^sistty 
^ y i f±m/j;5c B 2 mmm 1 4 j;t;«s##af 

^4±tCt4^3^'-h^i^)gl 5^^LTy-hmffi3 

lot. ::<Dn~ mu^m 1 o©^w{c{4g-r5ig^3^ 
%jiis©n* sfcifcsi id^KittbtvSc <^'-hma3 

JaiT^n^ MitScgi 1 ^^x^tL®^ffi}cf±3imS 1 2 

[0 0 6 6] ^^mom 6 (Dmmmmim^nmii^ 
^yoy^y-fe/Hi. y-;^ffi^*jj:u?KW^ffi^^ 

Sternal lT?«J^LfcLDD«5tSr^LTV^^„ 

T. <>^-HfeiSu^;a5S2©y-haiy^i 4. h^-^^w 
m2^- vimm i a (Dmrnni^^awMmmm a 
mu t<Dmm^m% (d mw^ag4c. 4d® 

AA(Dm^m=^^mm\^x\^^'!m. {a) %mmnm 

Ac. 4 d*tcm^^^«bTV^S*t^> ©4o©^^ 
Sri:?)#5o r©2o©m#limS4 c*Jj:0?4d{C'gft 

':^^tmmm<D " o o \ " o i \ " i o \ " 1 1 

4tt^+^/l^«$SlH5©±;^}Cfi£g-r5©T\ '^^^fV 

t£\^\ \^tz.ifiox. mMmmmA(Dmi-(Dm^m^^^ 

(over-erase) ^4E)?Jfc$^^, ^tlfc i 

~i^mmi^-hw±<D^xmM. mmm^<DW?^ 
tty^ysrim-e#5„ ^wmmAiicvDm\^x?) 

mmmmmtiom^^iyv =^>mimxm0.'tfh\tx\.\ 

m. mimi^v =^>'mxm0.irfit£^m\cmmx^^. 
m3^~-hmmmi 5^i^'j =iymm (s i 

(s i3 N4 j^) xm^-rthts. i^D^^ym^tm^nm 

ff;554 nm~ 1 1 nm@^(D#^{C^V^y- S^fe^lKS: 

vxmmx^ 5„ fc t x:fi-> y =1 ymtimk»mm 

i)i5n m«i^ y 3 V^-ftJ^O^^IgJ^H 1 0 n rami's: 
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<DX\ W.mV>^fy^ (DT) ^Xhmi^^f\^f£^\ hfc 

[00 6 7] ifmm(om e (Dmi&(Dmm\m:bn^>&}^ 

«i&ff[Bl±©aft&Tn" Steicgl O^Wtn. LDD« 

m 2 h^i^ii 1 4 nm^mrnm 4 c - 4 a lo 
^ro y -kViit-r^ifi. ti t ^tf y ^-n-ftag-e^ 

i:;t«Ti02 ^ Ta2 Os . A 1 2 Os . PZT, S 
[00 6 8] ifmm<DW, 6 

^ y -efl, 4 c *5 J:D?4 d ©TSStc h 

f^imm 2 3 ;sr'> y =j i^ai^kiii-ew^ tfc^. 

ii^© ^-f 5; ^ R AM® y 7 W y v/^fflFB^F*gT-+3J- 30 
ff#t5i^-5rtg-efc!?. ^-r-^^s/iJ^RAMirL-C^iS 
f^!Ctl^<rBWi:t/^t#x5„ rw^ift. CH-J.ffann 
t)iCj;oX1995IEDM digest p. 867(C^$txTV^-5o 

[0 0 6 9] ;^*y-fe/vcr)^^ii^(iy— ;^mffii: Kl/ 

v\ m#^«e4 c*jj:t;?4 d©4o(Dga^Ji{cJ:-> 
T4o©M/j;5miiiea#'tt;0^#fctL. ^tT.fcJ;t)io 

[0 0 7 0] Sb^C. *ISBJC0^6©|i}i(Dff^ffi{C'^5 

mm:f- * y ^4^ nt^ss® 4 c ^ j; 4 d (cmi^^a 

[00 7 1] (c) ^#i8tti3 itjfffiS'ttjg^^ * y (© 
3?cl-. *l8IB©m6 0*Ji©?^li(c#5^Jf?8tt^*y 50 
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*5 j;05#«li7« ^ y ^ y ir;KDM3t:^&S:EI 3 5 7!; 
SH4 3 43J;0«|I14 4 7!;^|g5 2Srffil^TmBJ-r^„ SI 

3 5;'!;^|I14 3{i. ^^|gBJ©»6©*5i(DJ!^^{c#^^ 

* y ©SS5S*-fe^*1-»fffillls 04 4 75MI11 5 

2(4. *ig0j(Dm6©^ii©j^^t'^5ffls^tt^*y© 

[0 0 7 2] ^THS 5*3j;t;«El4 4fc^1-J;5}-s p 
Mit^^#:S« 1 ±m\:Mmmm^-h<oi\'^ $ ^^ y = 

^klg^iSab. 1 0 n mggwM 1 f- VmUm 1 3 t: 

w^m-^. m 1 h^i^M 1 3 jFM^. 0 3 5 cD7F# 

^14p«^yff^^ti^Srfci:;t«7d- M^v'^ 

04 4 ^ y ^0.mm(Dm i ^- hiffei^i^ 1 3 
1 3 {4BI 3 5 (Dy^mm./ ^ y mmmm<D^\m^^^ 

S. m?^^ali;/3©/^$^^->y ^v^-fkl^witJafi. ^ 

i:x«J VDife-t?tT5c, 

[ 0 0 7 3 ] 03 6*3j;t5|§14 5(C^-rJ:5i-> 

c V Dfe(r j; 19 V y =1 ^^g^-ftiif^ p m^m^^ 1 ^ffi 

(C±t«U 5-1 0nm@S(75^2y-Mfei^|^l 4^ 

v- y 3 ya-ftj^^ii^ 1 0 n mmm(Dm 3 

i^lil 5?:?]^^-r5„ SS^. 03 6(D^«[|8tt^*yj|^ 
^Mi^lctt^l. m2*5j;t/m3©y-Mm)»l 3, 
14, ISd^ff^^^tL. 04 5(75#^tt^^y?i^KM« 
iCiifB2i3^X^m3'^-hm^mi 4. 1 5;65?^fig$tT. 

[ 0 0 7 4 ] 0 3 7i3j;O!04 6(c^%1-J; 5{-. 
p 1 ^ffi ic L P C V D J; 19 n f4 

pM^M^Sr K-7°Lfc5 0~2 5 OnmSSW^^fa 

^fficii^/N-^-^^'^u ^-h«ffi3^ffM-r5. ^ 

V^T'i^-M:^l3^-7;^i^i:LT, 03 7©^»^tt;^ 
^yjF^^M^T'tt. y-;^tB«*JJ:tJ^Ku-r>mJ®*ff^ 

^-r-sffi^o p 1 <Dmm(Dm i hmm 

mi 3. m2^-hm^mi 4j^xx:^m3^-mmm 

1 5^^U.m^^\cVy4:^y^y^^i-^o -1J. 04 
6 ^ y ffMM^T'fi. S 2 hlfei^l^ 1 4 

[0 0 7 5] 0 3 8iBit/04 7lZ^-f-X0lC. 

1 7 14, ^ 1 hmtm 1 3 is 3 mmm 

1 5 J;t9t>^2'>*-h^i»)^l 4(D^>y^yVmm7:)^± 

t^^:^yi-yi^m^m\'^x^2^~hiimmi 4(Dmu 
3 8 (D^w^^p^ * y m^mmomwmmj^0.(Dfc}t 

(D^m 1 7 *j i u?0 4 7 CD jfistt^ * y ff^ffeffi^©mW 

ii«s^^«fcJ?)®^rBn 7f4pimc?fM$^x?.o 
6 (Dm^ommxit. m i hm.\m 1 3 43 i 
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-ums^-h mmm 1 5 ^ u ^ >mtmxm^ u m 
2 ^~ V mm i4i~>v=^ ym^mx'mi^Lx\^ ^6 <d 

[0 0 7 6] ifeic, ma 9*3j;a'll4 8(c^1-j; 

p m^w^mi i^m^tz.t x.tiR t om\c i. «? mt 
/\'mm:2 3^w^m-^o 10 

[0 0 7 7] 114 0*Jj;Of|l4 9}C*1-<fc 

P 1 ^Btc L P C V Difeic J: t) 

T. m 4 1 *5 j;u«ig 5 0 5 P m^m^mi 
mm4: (4 a, 4 b, 4 c, 4 d) ^mm\cjimir?>. 

[0 0 7 81 ia4 2*JJ:O505 l}C^%-rJ: 5{-x 

p m^mi^mm i ^si^i^'fb)^ i e ^jf^^ tfc#. -(g^ 20 

1 0f±'i';^:/aAS^ff{cJ:t9y-hm®3^-7;=^i^i: U 

[0 0 7 9]?fclc, H4 3*3j;t;«|2|5 2(c^-t-j; 5(c, 

n * mMMM 1 1 fl^ ^l-^-ii AS^fftc J; f) ^- hmffi 3 
*ie#J?lr?iAL. ^©m^fyaSicioTftAUfc^Jiiiei^ 30 
[OOBOI^LT. pMi^*#:&Kl<Z)^ffiiCCVD 

*5 iU^ll 3 2 Kfri L^tff^-tt^ * y ©p( ^ y -fe^vflBtidS 40 
[00 8 1] gl^{±L/iV^;0^. El 3 1*5 J; 00 3 

i^l^?^^XS^©a^® CMO sMiiim^MS^ET. 

=t y tj j;o«#igtt^ * y ^mm^tz. 

[0082] :l(d^o \cifmm<Dm e %m<Dm-mx\-t^ 
n^mmmA (4a, 4b, 4c, 4d) ^^-vnm 
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Lfc^^o-C. 0 3 1*dJ;0E13 2(75^*yiryV'h7>'v' 

iS^S©^ff^tt^^y*JJ;t/#IStt^* 

y ^s#-x?t -So 4 fc. If 5^ h s 9 <D±;vmnmm: t 

[00 8 3] 4 (D^^:^fl'^^H<Dm\t.. P 

i.m\^- vimm 1 3 *j j:tj«ii s ^- 

i.x^^y'fy r^m(Dmw i o xm^ ^mmx^ 

LT. «#^S4ra«:m2y-hiffeit)gl 4lcioT 

mMmc^^\c'^m^fi^<Dx\ nMwmsAf^itQK 

hli. MKDl^Ml 3. hy^/\^BBJ^2 3. M3(D 

ttp<*ysrs^-et?)„ m^wmm4\t^~hm3(D 

m^^>h^^^/i^mmii\^i^m^Lxm^^h. mmw 

J;oT/^y-fe:>'V©m«Sea#'l4e{S**'5„ L/c;65o 

i «9 wmfs^n^^^ ^ y *j iu^s^tt^ ^- y ?srji 

[0 0 8 4] ±/X-mmi-im^(DCMOSXMXmMl^M 
[0 0 8 5] $6>iC, ±|E(D^#^'tt;^^y 

[0 0 8 6] /j;*D\ :^mm(Dm6(Dmm(Dmmx{-±. m 
1 ff- ymm. i s ^ v y =i vmm. %2ff~-Ywm 

m\A-k'y^)^yWm. %3^~vimm\z^'y') 

^ymm:rimi^\.x\^-^-hK w.\^~\wmm\ 
^> y =t ymm. m 2 h^^n 1 4 ^ >- y = ym^t 
m.'^3'^- mmm 1 5 sr-^ y ^ ym^trnxm^ lx 

m^mi^mm i i:mm^t Lfci 0 n inmS(o y 3 
4bJi-e«^-r5„ ^ 2 hmmm 1 4 n j voaic j; 
?)it®Lfc5~ 1 0 nmms©m^t#8rtg;^©ffiv^vy 

j^^tt. m 1 hmm i3^xx^m3^~ htmm 

1 5 Sri/ y =1 ym^tmxm^ u m 2 y- Mfei^i^ 1 4 
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[00 8 7] 7 (ommmm) m^. ^mmom i 

[0 0 8 8] 05 4{C^-rJ:5l-^ Z.<Dm7 <DmW,(Dm 
^}C#5»^tt/^y (D7<^y-fe;H±nMMOS h^:^ 

y -fe:^v«jiT-fi, p 1 ©^ffi±(c N ^^-'W 

mmm4.e}L\z.\±mA^-vmmm2A^^Lx^-v 20 

miiS ;a^^lSlt felxSo Mms ©{|ij®(cf±if>fk)l 1 

f--f Fi?;*— /Vy^'^-f- 9 OTSP© p m^MW-W^ 1 CO 

tetJ:Si o<!r. ::tOn" Stems i oco^WfcfitSt-^ 
i«^i^i^««con^ Sternal i;OS|gttfetT.?)„ y-h 

m 1 2iiiwtnhfi^o 

[0 0 8 9] :^?tm(Dm7(DmM(Dmm\c^?)»mm^ 
^y(Dp<^y-fe:^wtt. y-;^ffl^fcit;!Kw-Y>''^j^Sr 30 

-c. ^~ hmmm^ih>^^mmm2 3t5j;t/m4©^- 
mfm2 3 i:^4 himm2 4(Dmc\t.w^wmm 

m4^-hmmm2 4i:'yv='i^mitm (s i 
(s i 3 N* 1^) xmm-rnnti. '>y ='vsiibi^j^3ii^ 

J5;aM nm~ 1 1 nmmS®*^{-m^y- h^i^llSr 
;as 5 n m« y =1 :^^'flilg|©||«Mff 1 0 n mUStti: 50 
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<DX\ m^hy^^V (DT) aAfcMlH$tl/.CV\ Ufc 

[0 0 9 0] *ISPJ©m 7 ©|fell<D?f^®{C#Sff|H4p« 
^y cD^*y-fe;VT'(i. y-:^^^43j;t;«K^-i'^ffi^ 
©i!SJ±[Bl±«S6ti-C'n' MteifcSl O^Ktt, LDD« 

[009 11 :^?^m<Df^7 (DW&oj^mK^^n^^?^ 

2 3^iEfiLXV^5o hv4^;v^a^M2 3(litSFi/^ 

y >^^'Br8g/ijiffS:^-rs»ii©~>y =i:/i?fii)iT'«fife 

^tls ^V-^-5 5'i5'RAMlrS*$tl"51 OOn s£AT 

II 2 3 ^> y 3 ^-iejLl^r-«^ Lfc#^. ^(Dl^fffl 3 
nm£iTi:-rtlfiS:V\ 4fc. 3 nm£iT®v-y ^i^M 
'>y =ii^®^l::lli«ii[|g»dSl. 5n 

mm«®^^^^ciE^^ h:/;^yi'iiifeiti^2 3 ^^mLxm^ 

[00 9 2] ^hK, ^mm<Dm 7 (D%m.<DTm\z.%^ 
^ y tt> m^tn^^ 4 e }cm#sraA \.fi.n\i 

[0 0 9 3] :^mm<Dm7 (Dmmmmim^^ 
* y fc* itmistt/ ^ y * y ■fer^Kosijt:)^ 

m^ms 5 75^0 6 2isi:xim6 snmmT o^m^x 
um-r^o ms sTb^me 2\-t. *^Bjco^7©^ji(D 

6 3 75^0 7 0 tt. :*:^ig(Dfj 7 ommommK^^n 

istt^t * y ©M3t;^ft^*-r»fffi0-efc5„ 

[0 0 9 4] *-f 05 5*3j;t;«06 3 fc^f i ^{-s p 

itm^imu 1 0 nmmm(Dm i hm^m 1 3 ^ 

f±fc <!; ;t « J V D&Ttf 5 o ^ 1 h ^i^l^ 1 3 ffM 

cvD&{cit?i^y =ii^®?'(l:)l^±iau 5~io 
nme«©m2'5^-biteiyiii 4^?i^^-r5o m^x J 

•So 

[0 0 9 5lJ?ClC, 05 6*3J:U506 4t^^•rJ;5^-^ 

pM^^#:S« 1 ^mcL P C VD&JCJ; 15 nM^fcfi 
p m^m.^^ K--^ Lfc 5 0 ~ 2 5 0 n mgS(D#|gH^s 

y => ^m^Mm t/c^. 0 5 e ©^^igi4^ ^ y 

3^^:^i^ t\.xy-y^m^isxxfv\^^ ymm^m^ 
i-^mm<D p 1 <Dmm(Dm 1 vmrn 
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13. m2^~vmmmi4^xxfm3^~hmmmi 

[009 61 ms 7K^-ri.^K, ^#^-14/^ 

^?K?^fflv^Tm2>5^-hiiifei^)ii Aom^^mm^K^ 
mm(ommxn.. mi^-v m^m 1 3 *3 j: t/m 3 

fc. mil^^a®^?^^©fcfe(D?grBll 7{±. 

So 

[0 0 9 7] 05 sjsit^llie 6{c:;^i-<t 5i-. 
p a^^^K^ l^ffiSrfc<i:xtfRTOfe{cJ;f) {cE^ 

1 ^ffifcL P C VDfeic J; 19 

tt^ ^ y ff^^M^Tii. p m^MW-^m. i ^ffi}c>?f lt 
i§ I, y =1 ^-g'fbji 1 8 $ iMz.nMmmm a c 4 

a, 4b) ^iB^-r^o "^om. 06 7©#^tt^*y 

[00 9 81 V- y 3 i^M^klK 1 8 (D3Ly^y{f^J^^^ 
P 1 ^ffil- y =» vm^tiSiSrlt© L> m 4 

hmmm 2 4 ^ir^m-t^. r r -t?. 11 5 9 40 
^ y A^~h mmm 2 4 tt^* $ 

5„ ^®|^*{±. Hie 7©»|g^47^^yff^^M^Sr7;^- 
^^ h -esv \ El 5 9 ©^#^-14/ * y 

[00 9 91 136 8(C;^1-J;5{C, pai|^m#:S 

« 1 ^® L P C V D^feiC i 19 n MS fcfl p S'FJNfitf ^ 

K-T'L/c 5 0-2 5 0 ximm.^(D^m^'y y = ^^MSr 
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3 a ^jfmt^o rn^^X^- hWM3 a 

p m^mw^ 1 (Dmm<D h y^^mmm 2 3 . 
mmwrnmA o^xxj^ma^- himmzA^^^m^ 

mmxit. Ill 6 0 K^-rx 5 ^^h^-^ y ^-n^-r 

=^yifu mztj:^~hmm^m^hx-h§i\^\ 

[0 1 0 Ol mc. 06 liBj:t50 6 9K7r:i-X?K, 

p 1 ±m\cm.'fm 1 e ^^^^ ufc^. -e^ 

xnm^m^^&Av. tomom^micx-oxuAh 
[0 1 0 ii m^. 06 2*5j;of07 o^c^-rJ:5^-^ 

Ufc=l. I«^M«^©n^ Mteftgl l^ffM-r5„ 
Mimm 1 1 f±-Y;^^^AS^ff{cJ: t) Nmfii3 
*Jj:t;'-y-'f Ki?;i— 1^9S^•7X^'i:LTnM^ 

[01021 m^. p m^mw-mi 1 ©^sicc vd^ 
;vh/£if©«si!.^^M)R^^au ^v^-c. v'mm-^ 

S®34oj;t;fn^ MKtfcSl 1 ^tb^cD^St-i^St^ 

^JSvy1^>f K-e«j^K$ti5^mg 1 2Sr?^^-rSc » 

,#.^SS:^*-rH«. 0 5 3 {c* Lfc^»^ti^ ^ y *J 
J:tJ«0 5 4 SC:^ Lfcff^'tt;^ ^ y ^ y -ir;W«at;i5^ 

[0 10 31 @*t±L^il/^^^. 0 5 3 4yj;O?0 5 4C0^ 

So 

[01041 *ispj©m 7 ©^js®ff^s-ef±. B 1 
hitfei^iif 1 3 iSr-> y i^MM, %2^- Ymmm: 1 4 

y => vmYM. m 3 y- h^i^ig 1 5 y =1 
LTv^S 0 1 h^i^l^ 1 3 y 3 

'ymm. ^ 2 y- h^i^M 1 4 y =1 i^mm.. % 
3 y- Mfeid^ 1 5 y 3 vm.'mxm^ \.x%% 

\\ rcD^fci:xL«. Biy-h^i^IRl 3fipMi# 
^^W^ 1 ^M^-fb Lfcl 0 n mS«©~> y =i ^^-fblK 
-e«^-r5, m2y-hi^ijtMl 4ttJ VDffilCilJifl 
STLfi 5 ~ 1 0 nm@S©^||©tg;^©^gl.^iy y =i 
^'fh)l-e«^1-?)o m3y-h^^)gl 5{iCVDfe(C 
i !9 it« Lfcl 0 n mS*©':^ y =t ^ymMX^m-^ 
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[0 10 5] ^^^^^(om&^^x^mKommmmx 
{±s ^#^-14;^ ^ y *3 J; xmm'^^ ^ y * y ^mh 

))-^;vxh'oXh'k^^z.t\ihhhfvXh^. 

ten, iMomm^ii^^x. m-K. w&'^mm<Dmn. 10 
[0106] (m 8 (Diugoj^ii) ^?m<Dm s 

(S. Ogura, 1998IEDM, p987, *B#fF#^^ 5 7 8 0 3 

4 1-^) o L*^U*;iSP,, -(OJilg-ett, ^o-x-Y^- 

<5^^'-h«5t^Sffl^.5fci6. i?jL)K^(^^PlS^y-^ 20 

«sfe5o *^ig<Z)m8<^||JiO?^IS«:^ jffiWii/o-fe:^ 

[0107] 0 7 1 i±. 8 <DWMmm\c^ 

-efcs„ i©^8©iiJ6©ff^lif4. ^*y-fe;KZ)^^^ 

;vM^icll^^M*f^Ktt5 t X\ »^ ii^^tcfctt 
•5m^^i3EA^*©[Bl±SrH5fc©-efcS„ 0 7 1 ic^i" 30 

±;v(Dm'mx\i. p 1 (D^MKm 1 h 

i^ayi 1 3 L-c^ 2 vmm^ 1 4 lo^^tt ttt 

4b;j«$ti6<, m2^-vmmmiAi6^xjmmm 

aM4a, 4b±iCtt^3y-h^i&|gl 5^^LT<f 
- Nm^S3;65^ttbti5o '^-MS3(D«!lE{ctt^'fk 

^KDf-'l' Ke^;^— /-v;^-^— y-9©Tlfl5<©pS^^#:&K 40 

ti 3 *j i tj« n ^ mimm 1 1 ^fi'^fi(r>um\c\mmM 

[0108] $ *|SK©m8 ©^Ji©Jg^iiC«S 
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[0 10 9] ;*:|gBJ(73m8(D^Ji(7)ff^^{c«?,^#fg14 

il£##:p<*y(0/^y-feyvti. y-;^'^^*5j:o?Kt--i' 

m<Dn^ MtefcSl lT'«^LfcLDD«igSr*LTt/^ 
So ^L-C. ^-H^^IS^^^l^-hlgii^lKl 3 (T 

ji) , m2^~hmmfMi4 m^m) t^xx^ms^- 
w.2f- vimm 1 4 (Dm^mcnmmmmm 4 a ^ j: 
4bjcm^^^^S[u (1) 

4 a . 4 b <Dl^■f *Lt>m^ ?lr^jKLTV^/SV^:|^«i, 

(2) ll#^«S4 a©^;0^«^^^g^L-CV^54Jtli. 

(3) m#^«Ji4b(D^;6Sm^^S:^aLT^^S;t^^S. 

(4) m««S4a. 4b*^cmi^^^aLTV^S^^ 
SI. ©4o©^^tli§ri!!9#5o r©2o©«it^aS4 
a S3 J: U« 4 b tciSi^ § tL/cm^^cD^tMtc: J; o T 4 5 L 

t i.^mmEw^'fbi^^iE'Bif " 0 0 \ " 0 1 \ 

"io\ "1 i'tc:^)E£;^*-5„ «fc. ^i^^^y-t/i- 

«jgT'ttm#^ig^ 4 a . 4 b {±^^^;VM«&|5©± 

4a. 4b(D«^(7)1l^^lli{-|fe#UJa:V\ bfcdSo 
4 a . 4 b (Dm^'^ii^StC i 
(over-erase) fi^Jh^^X, ^tifC i t9 j§?B*{CgHi- 

mi±^-hmi±<D^xnmx^. miim^<Dyfwmi^^ 

^ft^^y Sr^sa-e$5„ m#^«g4 aioJ;0?4 bfl 

CVD&icJ;?,«#^«|g;/J(DiS^^v/y 

^-rtitf J; V \ y =1 i^S^blK©«im6<)'5:mi^«3|Jpffi 

im^^mn^wmB^m?>ztiix^^i!)>hxh^. * 
fc. ^>y=x>'m. #^fB'>y =^>-lKT'«^-r^^^^Sfili^- 
mmx^^o ^ly-hitei^iei 3. 03-5^- 
MfeiSi^i 5^i^])=iym^m (sio. m) (D2\m 
m<Dmw'^^-f^'y''}=^i^mtm (s is n4 m) x 

«^-rix«. y 3 V^'fkMmSI^J?^^ 4 n m~ 1 1 n 

5» fc i: XL tf y 3 >mm^%mwti 5 n v y = 

^-S^klgWliaigJ?}! 1 0 n mm.^f£(^X\ V 

/V (DT) ftAlillM^tLJ'iV^ Lfoi^oX. S^cDji 

Att widf^i^omEfmmjE'fk $ ix. ^ * y -fe/K^tsso 

[0 11 01 *ISSJ©B8©|Ufe(DJ^lilC#5^#^tt 

i|il[i*:p{^y©^*y-fer;v-eH;. y-;^M«*jJ;u«K^ 

^ :/ffi^©BJE[^±© @ n ' Sfem^ 1 0 ^KJt. 
L D Dm^^m^LX\^^ii)K v-^^/Vw K U'-f' >t«3t. 
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LTtifctxfiT i O2 . T as Os . A I 2 Os . P 
ZT. SBT;05$>S„ 

[0 111] *isig©M8©^Ji©?l^li-ett. y-;^ 

[0 11 21 mc. :^?^m<Df^8(Dmm<oMm\c^?)^ 
xmm-r^. ia7 2{±. »ta^»#s:tJiBj-r.^^#5i 
5 ^ y ©»fffi®-cfc 5= 0 7 2 i 5 

mmi- (CHE) t?S-?!SrKW:/|ii^fl!l©^it^filJi 20 

4 b{CftA1-5o =^^^f^m2 5 IC@||2 6 SrKftf:: 

t x\ Jcmw^ag 4 b (c-^B LT i/ ^ 

7t * y -lr;KDtW*(i. El 7 3 (c^-T J; 5 i-> F 
G(c:ftmJ± ( — 5V) ^fpiPL. :7r^7^--y/vK 

(FN) mh>^/^nMmmLxmnwmm4 so 

- h«tl3;05m©^*y-fe;v-^?#^-$tiTi^5m^{c 

^5-et-5„ ^©^-a-, y-y!.s. Ki^-rvDttpM^* 
i©m^a:f±m^j;5jEmff^KU"i'yD{cgiipb. y- 

x^SSrt$®«f4 (Floating) KW^-D^fflcO 

5» y-;^sffi!i©m?^^SE«4bo^d^e)m^Sr?ita 

<#^(ctty-y!;s}c:iEmE^WiPU KWi^Dtri? 40 
[0 1131 Sfc|lI^ttL/£V^;i^. ;^*y-fe:>'KDgc^aj 

^^^i-^^txffi^fi^o mMwmM4a^ 4h(Dm 
m^Micxoxy-y^mm. vu4ymm^B(DmMm 

imM\^^^X4-:><Dl^iS:hnm^mmm^%hkl. ^ 50 
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tiic j; »9 1 oc73-fe;v-t 2 f^/ h5><Dlf#^|B«T't ^„ 
[0 1141 *3§0J<©m8<7?^Ji(©Jfli{C'K;5^ 
* y (D^ ^ y -t;KDM3g:^fe^lil 7 475360 8 
2*ffi^^Tli^|g■t5„ 4Tig7 4tc*fJ:5i-. 

07 5ic*1-J; 5}-s tct^\tRlEm\cXoX. pM 
^^i^mm 1 k:^y^i^irir^ :Ltx\ ®JI 2 6 

[01151 ^{c, 076 ic^-r J: 5 (c, p m^mi^m 
iYnrnxfiOo ^i^-vmmmi3M^'^. cvd 

i •? y =1 y^-fklHSriiS 5 ~ 1 0 n mgS© 

|g2^-b^ii^)Ki 4^Jl^^1-5» i^i/^rjvDSfc± 

?)«^t^«ig;^/<^/h$V^v-y n^g>ft)^S:itaU 10 
nmS^fiD^ 3 N^ig^M 1 5 kM^-rZ. 
[01161 IkK. 077 Kn^m 5 IC. plf^*#:S 
« 1 ^®}CL P C VD^feiC i f) nMSfcfip S^^ifiiiltr 
K-:/Lfc5 0-2 5 0 nrnm^W^^gfaV-y =i>-MSr 

m^-f^mL<D p 1 (o*ffi©m i 

m.mz. m2^-hmmmi4iidi.-am2,^~hmm 

[01171 078 {c^-r J: 5 (c, 

^t^fcfeW^Pall 7^fM-r5o ^cOSF^n 7{i. ^1 

^- vm.\m 1 3 *i j;t;?m 3 ^- hi^icll i 5 J; <9 t>m 
2ff-vmmi 4<D:^y^y^mm.i)^iZ%\'^::^y^y 

ifmkm\^^xm2^~mmmi 4(D^u-km^mz^ 

^Ji©?^fllT'tt. ^ 1 h^-ftSl^ 1 3 4o iO^B 3 

hiife^M 1 5 tr'> y => ywmxm^ u 0 2 h«6 

i^)gi4Srv'yay®?'(kig-e«^L-cv^5(Dr\ 

[01181 079 iC^-Ti. 5 pa^##:« 

« 1 ^®icL p c vD^&fc i mmmmmtKom^^i^ y 

=> ^/m-fki^ 1 8 kmMwmm'ifm(Dtci^(D^m 1 7 

^(cSfeiA^ti^SJ: 5{c*ia-r5„ -^rbT. 08O(c* 
i-J:5l-. pMii^#^S«l^E{c^L-CR I EfciS 
S:^tt^y^:/i5^Srtfv\ m#Sfll«6;^<D«i'^i^y 
^^t:l^-c«fig$ti-fcm##ae4 a is J: Of 4 b irM^ir 

So 

[0 1191 JSfct-. 08 i}c;^1-j;5{c. pM^^flsS 
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m 1 ^mizmitm i e htm. ^-^mm^mo n 
' mnm i o sr?FMi-s„ n" m.^n.m i o \t^ir> 

iiAS^lc i hm^3 t L-CnM^^^fiiii 

[0120] EI 8 2 d^i" i 5 hSS3 

^:t~f\^7.-<— ^9-^-7:;^^ thX^m^W^^^X 10 
[0121] p 1 ©^ffifcc VD& 

mil ^^m'mmn.^-^mm.ir^ ^ t i <9 h 

[0 12 2] |g^{iL/^V^;a5^ EI7 l(Dp<*!J-ir 

10 12 3] ^(7)J;5f-s ^^m<Dm^^<DmMX 

10 12 4] m#1^^4a*Jj;Uf4b(D^^^ 

;v;5;^[«i<7)ifisttm 1 ^- h^i^)^ 1 3 idi.x3% 3 h 
5„ ^nicj:*), mwiiSfS4a*jj;yf4b^*rf9^(cia 

g-et 5„ ^ LT. mW^«S 4 a t 4 b 2 ^- h 40 

mmmiA\c^^x'm.^\^%±\c^:i^m^f\^^<Dx\ m 

W^aJi 1 4 a 1 4 b F^©t@2f^M(±jE:: $ 

b ^mnm 4a*jj:u«4bfiy -;^fs^. k w-r 

^^J^s h mffi 3 *5 J: tJ«^ ^ ^/v®^;5^ & (i^ 1(75 
i^i^l 3*J<ttJsm3©|fe»IKi 5. ^{t:)^i 6{cj;o 

x^Ktm^fi^<DX\ mw^j^wtt^-stifc^ffis 

TJf^^tl. m#^aM4a*5j:Of4b©5*>©5^^^ 
/V«g«Kffi!|(Og|55>om#^fl|:|^litc: ct o T ^ * y -fe^'l'Cm 50 
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[0 12 5] ±fVmik\m'^<DCMOSTMX 

[0 12 6] ^tt. *|g0J©^8©^lfe©?f^ST1i. 
»tii^NF©m-f i^Sb^=^[^il±$ii:5 r t i)^X% 5„ 

[0127] (^9 (Dmmmm) m^. ^^^mmom 9 

Mma. ±m(D^8(Dmm<Dmm\cm^x. a7i©« 
mmm^ 4a t ^nmmm 4 b micmm^ixtLm 2 <Dm 

mmi 4i^WtU 2o©®#^aM4 a*Jj:0«4b 

H 9 o^J£i7)?^ffiic#5 ^ y * y 

±^^mm^^irmmmxh^. mssK^tii^ic, r 

^M4a. 4b. i5XX^f^2<Dmm!^14\Zi^^X. W, 

[0 12 8] :^^m(Dm9(Dmmmm\c^^yf 

5ffl^^^5 7* M/v?x N/-;^->2 7^. pMil^^ 

fc<t;t«R I Effifcio-C. pM^^^f^SSl^^y^ 

[0129] iSfcic. H 8 6 i 5 P M^^ft^S 
« 1 ^ffifcm^^#|||g;^©/h $ V y 3 Vg{b)lISrii8f 

U 1 0 nmflSf©^ 1 ^~ hmUmi 3 

JVDfeT^T5» «l^-hai^)^l 3ff^^^. LPC 
5-1 0nm@^?FM-r5c i^V^T J VDfefC j; t? 

s©m3<5^-^^i^^ll 5^?^^i-5„ 
[0130] la 8 7 }c,Tti- J; 5 tc, p m^i^m 

K— :^Lfc 5 0 ~ 2 5 0 n mUMO^^^Bi^ y =i ^-^^ 

i#^-r 5ffi«® p m^mi^&m 1 (^^som 1 Mfe 

[0131] H 8 8 iC^-fi. 5 tc, p 
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" m^mm i o ^f^^-rso n' Mism^ i o 

[0 13 2] 0 8 9\C^i-X^K, y- Mils 3 

1 1 tt-r :^ vffiASffiic i D h 3 fc' J: K 

;t --^-f- 9 ^ ^ ;^ L -C n M^Mt) Ir ffiA 
L. ^(D^cDm^ajcioT^Lfc^^ei^SrSWti- 10 

[0 13 3] WC, pM^#:«««l©^ffi{CCVDgfe 

^^-rso 20 

[0 13 4] ^i*3. BI*fiL^,ev^^5^ ms 3<D/'eV± 

[0135] (m 1 0 <D-m.<Dwm m^. *i8k©^ 
0(D^ji©?]^^i{c#5^#i§'i4^^i$:7<^y(D^ 

ntciK :i<Dmi o(Dmm(Dmmxit. '^^^ji^mm^ 
^mi^&mcMvxm^mtir^^tx\ =^^^^^m 
{^^m^mn^h(Dxh?>o ^lt. :L<Dmio(Dmm 

m^h(DXh^o 

[0 1 3 6] 09 Oic^^-^J; ;i©p<^lJ-fe;H±p 

HMOS b7:/v?;5^^-em$n5c ^tr. r©si 

^-mmmi 47!,mnbm, m2^~hmmm4 
- hmmm 1 4 ^ j;y«m#^«M 4 a . 4 b ±{cf±^ s 

-J^- hiteifeM 1 5 ^iH- LT-{^- 3 fen^o 
'i^- h®fe3 <Dfia®liif±il^blgli 6 ^^hx-t4 K!^'^^ 

-^w;:^^— iJ-9;SS^ttt>tt. ^<D1^-< K■?;^•^-'^;^'<- 
-t^9©TSP<7)nM^^#:S«l 9{C{i, '^^^/vrnm- 

2 0 o^{c&«-r 5 iS^iUfii^SIS© p ^ Hi£Sc so 
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[0137] ^mm(Dm 1 0 (Dmm<Dmmic^ 

t) . p 1 i^©m^^©m*[Ri{^m#^«e 

[0 13 8] :^^m<Dmi 0 <Dmm(Dnm\c^^^w?^ 
ymm^^^nm^&<D p ' mmm 20 1 ig^MtJ 

«SWp* Mfemg2 lT?«^L^LDD«jtSr#LT 

V^So ^LT. ^-h^^lg^^^mi^-f^^lgl 3 

^-himmis (±m) t>^^t£?>3mmmf^xm^^ 
M 2 mtm 1 4 (onmmKummwms 4 a 

iaj:o?4 bd5ff^^$tL?>o :L<D2r><Dm^Wnm4 

xxf4h\cm'f-^mmu t(Dwmi^m\-± (d 
iefS4 a. 4h<D\^-mhm^t:wm\^x\i^f£^^nm. 

(2) m#^ll€4 aO^*5||^^§:^^LTV>5^^. 

(3) «#^fflS4 b©^*^«i=-^^»LTV^?)^B. 

(4) wMmms4a. 4hmc^^^wmvx\^'?>^ 

©4o05Kli?r<t!3#5o r(D2o©m#ll®^4 

a *J j; 4 b $ ttfcmi^<D^»- i o T C 5 L 

tv^'liiajEw^'fb^^^fe'Hf^© "0 o\ "0 1 \ 

"10'. "1 l"lcm$-1i:5„ 4fc. r©7<^y-)r;v 

«ig-efi«#iisrM 4 a . 4 b \■i^^^;^^mmn(o± 

4 a, 4 b©m^©^a^®(-'6feffL?'^V\ Lfc^^o 
mWHSf® 4 a . 4 b ©Si^Oig^SfC J; 

(over-erase) f4K±$tX. ^tL{C j; (9ii}^*iCigB-f 

^1^^ ^ y ^nm-ct 5„ m#^«^ 4 a *5 j:o«4 b ii 

c V D ^(c i 5 SltS^lg;': © ii 1/ ^ y 3 ^-^^kl^-tli 

t-«^^^s®-r s r t x\ Tummm(DfSi'S[\cmm^^ 

im^^mM^no^^^n^^tiiix^^t^hxh^. * 

Sjg-etSo ^hic^ mi^~himmi 3^ B3>y-- 
Mteig^i^i 5Sr'>y =ii^ai^biK (s m) (02mm 

m<Dmmm^mir^i^v=^>mm (si^ N4m) x 

W^-rntf . V- y V^-fkMrnSMfflO^ 4 n m~ 1 1 n 

5„ fc i xff'> y 3 ^^-ffclgmiElgJPdS 5 n m© y =3 

i/^^k)^©^KI^J?tt 1 0 n mnmti(DX\ Wll^ V >^ 
/V (DT) aEAfcflM^tU^iV^ LfciO^oT, M^OB. 
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[0 13 9] ^mm<Dmio<Dnm(DBmc^^^yfnm 
^-r ymm<Dms.\^ii<D b^x-p' mimM 2o^m 

mm^ L-c t> J; v\ « 2 himm i a nmmm 

)Ki:L-Cftfci:^«T i O2 . Tas Os , Al 
2 Os . P ZT. S BT;i5fc-5o 

[0140] *is0jom 1 0 <Dmm(Dm&xn.. y-^ 

[0141] ;$:iiBjcDMi o<Dmm<Dim\m^ 

* y oi!I#^co^^TE 9 1 ^a-arn 9 2 20 
^^xmm-f^o Ei9if4. m^^^^Wi^^mmir^^n 

b ir^A-rSo 9^^^/v«^2 5 !cs^2 6 ^Kttfc:^ 

i -c\ «^©aA;i^f^ Knmmm a b ^j^^s lti ^ 30 
m^:itt^x^^. y-:^mmw<DmMwmm4 aicm 

/*y-fe/v©?W*tt. 0 9 2ic^-rj;5}-^ y- N 

G}C:A«J± (• 5V) ^mvi-s yy^y—' 

/^-ri>. (FN) ah^;^/V««l^flJfflLT«#SaS4 
a. 4b*^b«-l^^?ltS<r<k-e=fT*3H5„ *fc, ^ 
- ^m1l3;65«co^*y-fe/n?##$^^-C^^5#§-^c 40 

;65-et^„ ::©#'a-. y-^s. KW'-i'^DfinM^* 

® l(Z)m{3ii:t±m^;5IEmJEE& Kw-fVDfdPpjpU y 
S &?¥5SmfjS: (Floating) t-ftlfJ. Klz-r^-DfllJ 

fcSo y-^s{B!i©m#^S4b©^!&»bm-?^*5i# 

fe<^-&lc:tty-^Slc:iEmi±SrPP;!)PU Ki^-fvo^ 
[0142] 4fcEI*f± L*l^;J5^ y< ^ y ±JV<DU^m 50 
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^^^-r^:Ltxnt>n^. mnwmmAsi^ 4 how 
a^-rti«j:v\ m#^ag4a*5j;t/4b©4o©^ 

a*i«ll^J;o-C4o©M/j:5«M^:t#tt*5#bn. ^ 

[0 14 3] ^W^<D% \ Q<D-m&<DWW<^'^^ 

^ y ^ y ^i^omWi'&.^m 9 s Ti^ein 
1 0 1 ^jlv^TSii^-r^So *-fig9 atc^-t-J:?}-. 5^ 

^ h/-?^->2 7^. nM^^#:S;Kl 9±lCff^^-r 
5„ ^:LT. EI9 4lcfl%-rj:5{-s fcir^ffR I E&tc 

S^2 6^?|^^1-5„ 
[0144] iSfeiC. 095 [CT^i-J; 5 nM^^^:* 

« 1 9 ^ffi^r«#^«tg;/30/J^ $ I y 3 vmmk^ 

a L. 1 0 n m@gom 1 VWm: 1 3 ^ff^^^ 
5o «#«atg;^i(^/h$v^v^y ^^-S^kMo^ffitt/ct 
^tf J VDfeT^^T5c :^iy-h^i^i 3?f^^^. c 

VDjfelCitJv^y 3:/B|-fli)^^li^U 5~10nm@ 
Sro^2^-h^EKl 4^?f^^t-?)„ ^V^TJVDfe 

1 0 nm@^<DM3 Mfei^)^ 1 5 ^Jimir^o 

[01451 mc^ 096 ic/Tt-r j; 5 ic, nM^mw^m 

K-T" Lfc 5 0 ~ 2 5 0 n mU^O^I^^B^y y =i 

^m^-r^mm(Dnm.^^w-^m 1 9 w^ffiw^ 1 
h^i^i^ 13. ^ 2 h^i^ii 1 4 *3 itj'-^ 3 h 

[0146] m^. 09 7 \c^ir^ 5 1-. mmwrnmrn 
^(Dt^fy<D^mi 7Sr?FMi-5o rw^p^n 7f4. mi 

2y- Mfei^lKl 4 03i5/^y^ii^*S:;*ctl'^^S'^^ 

(n>mm<D]^mx\-i. ^i^~v mm 1 3 *3 <t 3 y 
- vnmm 1 5 V y 3 ^wmxm^x.. m 2 h 

^m\i^tz.^^y V^y'^y'!fm\m^XB.¥:ff:^-k^t^ 
[0 14 7] ^IC, 09 8{C^1-J:5(-. nM^^#:S 
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V ='ymimi 8 imMwmmm^(Dtc}^<D^m 1 
J; 5 ic. n m^m^^mm 1 9 ^stc^ lt r i e {c 

[0148] m^. H 1 0 0 Jc^^i-J; 5 nM^#: 

<D p " Mtticg 2 0 ^?^^-r 5„ p " Mikmrn 2 0 10 
[0149] ?>c{c, 0101 (c^i-i 5 ^- M;® 

3 0ffi!lSt--!?--r K[?;i— 7V;=^-<-f-9SrJ^^Lfc:^. ig 
^*fi^JS«<Op* Sffif(M2 1 ^m^ir?>. p* Mteic 
« 2 1 tt-r^t^-^AS^eic j; t9 ^^'^ h@^3 tJ J:tJ«f-^ 

^^tXli^^t^o 20 
[ 0 1 5 0 ] nM¥^#:^l 9C0^ffi}CCVD 

1 9 ^yfmm^m^^xm^mn z.t\ci:^^ 

- M;ffi3*5j:u«p* Wsmm2 1 

im^'^.^Bvyf-^ K-e«^$tt5¥mi 1 2 srf^^-r 
<©l^ffl!-^^Jl^^*t■^^f^^ 09 ofc^L^^^-y-t/v 

[0 15 1] ?i*D\ 0^ttL/iV^;6^. 09OCD^^iJir 30 
?f^X@, lE^ffMl®. ^^->v'-<-rv'3 Vl^ff^^I® 

[0 15 2] :*:|g0J<D^l 0lU6<D?^tiT* 

tt^ m#^^Ji4 a4oj;tJ«4bSry-hmffi3©p5ffi® 

[0 15 3] *fc. «#|^^4 a*Jj;054b©^^^ 

^v*:^rS](D(gttB 1 ^~ hmmi^ 1 3 io^B 3 y- h 
i^igd^i 5irB2y-hi^a^Mi 4©3i5/^:/^'itg^ 

5o W-J:«3. m#ll^4a*iJ;Uf4bSr>5t^}cE 

aX't ?.c ^ LT. 4 a t 4 b f±S 2 h 

^i^i 4lcJ:oTm^65}c^^{c5J-ii$ns©T. tt 

mWmm l 4 a ^ l 4 b MeTJ^af^^HiSr f>;EcV\ $ 50 
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l:it^«€4 a*3j;U54 b(±y-;^MJK. KW^ 

mmmi 3i3xum3(Dmmmi 5. m^tmi efc^o 
^^mm<Dn^<Dmfi^mmiim\^ i o -c ^ * y ±;u<Dm 

[0 15 4] -k^VflFiiHa^WCMOSXmT- 

mM,izmm.^mxh^<Dx\ '^^(Dmmy^^^^mmh 
[0 1 5 5] ^LT, *igig©Bi o<omm<ommx 

[0156] (Mil ©||J6©?^^) ^(C, *I8K©M 

1 i(omm<Dim\^^\<^xmm-f^. ^%m(omi i© 

9 o<DmmmmmA a i:m#^ae4 br^fcEg^ti.;^ 

% 2 ©iteig^M 1 4 Sr^M 2 4 a *J 

J;t;<'4 b S:-#:'ft:$-ti:fc«^^*Ro-Ci/^?.„ 010 2 

7<^y©^^y-fe/v«5t^^-rifE0-t?fe5o 010 2 

{^iS^-r i 5 :L<7)7«*y-fe-;vfl|jgtt^ ±1E©M10© 

JF^S©«W^aS 4a. 4b. *3 i tJ«|| 2 

1^1 4tcm;ix. m#^«e4 f iEBLfd'b^T'fe 

So 

[0 15 7] 2>j}c. ;$:^0j(DMi lommommm^ 

^Sllft^ * y ^ y -lr;K7)Mit;^ffi^0 1 0 3 

010 8 Srfflv^TSiBJf So ±E«m 1 0 (DnmnW^Wi 
tm^. *-f01 0 3lc^-t-i5fc. ^^^/i^«2 5 

7^. nS¥lE^^««l 9±{r?]^fig1-S„ ^LT. 01 
0 4lC/T^-rj;5}-::. fct ;itfR i EfifefcioT. nM^ 

mwmLi9^:^y^^^'^ir^^tx. ^m2 6mm 

[0158] ^tC, 0105 K^-rX 5 i-. ni«^^f^s 
i^mU 1 0 n m@«® ^ 1 h ^gy^ 1 3 ^ff^^t" 

PCVDffifcj: !3mil^^«|g;^/<^i«i/^>'y ^^-^-fkl^i 
8Sr5~l O nmSSff^^-rSo ^V^T J VDfetc J; 

m^wmmti<Dfh$\,^'yv ='ym^m^mmu i o n 

mn^(Dm 3 y- h^g^ig 1 5 ^m^-t^. 

[0159] HkK. 0106 iC^-r J; 5 nM^«#: 
&E1 g^ffifCLPCVD&fCit) nM*:fcfipa^M 
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i^&K-7°Lfc50~250n mS^Ci^M^ V 

[0 16 0] m^. mi oiizTn-f^oK^ nm^mw 
s« 1 9 ^m\z.m.\m i e ^wm bfc^. is^*ew« lo 

0 p ■ mmtm 2 0 ^]^mt^o p ' Mtems 2 0 fi-r 

;a->aASmcJ: !3 VWm^ t LT pM^ 

[01611 0108 <t 5 {-^ hWM 

3 ©tlSfCi^d' K ^V-JJ^-J-f - 9 Lft^. ft 

^|ifii^2ft^©P* ®itft^2 iSrff^^-rSo P* 
S 2 1 f±-f ^^jiAS^Si^i t) hm^Sjo j;tKi^-1' 
K 9 Sr^;^ ^J' L-C p i}^if(B#»SraA 

^<D'^<DmmmK:;:oxw<\.ityfin^^mmtir 20 

[0 16 21 ^IC. nm^i^^l 9(D^ffi(CCVD 
-hm^l3*5j;tJ«p^ Stench 2 l^tbm©«B(cS 

oiiij,iS#M*^*-rtiff ^ la 1 0 2 ir^Lfc^ * y -fe 

30 

[0 16 31 ^iS^ la^tttJiV^dS. iai0 2©^*!J 

;v?f^fifeX@. lE^Jf^^Ig. /-^yv^-<-('v'3 VMJf^^I 

mm<Dmn<DCMosmmT.mim.ikm.x. mmm^j:^ 
[01641 (Ml 2 (Dmm<Djfm) m^. ^wmm 

1 2toll^fet^ff^ffiico^^-tm^J•t5o Si 0 9tt. 

[0 16 51 ^tc, *iiBj©^i 2(Dmmmm\m^ 

0118 trfflV^TlliK-rSo 4-f 0 110 fc^l-i 5 

hi-i^^ h/-?^-;/2 7^. n^^l^^^frSSl 9Jb{Cjf 
^■Tio ^LT. 01 1 llc*-rj:5tc, tct^URl 
E&lCio-C. nM^^#:S^gl 9!^3iy^i^^t-5r 50 
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tX\ 15^2 6^fM-r5o 

[01661 fttc. 0112 IC^-Ti. 5 (C. niy^^#: 

imu 1 0 n m^^om 1 ^~ hmmm 1 3 ^i^m- 

xfij VD&T'^t5o mi^-Mli^l^l 3ff^^^. C 
YDmicX'O'yV ^tymim^i^mU S-lOnmm 
S(^l|2y-Ki5iii)^l 4Sr?i^fife-r5„ ^V^TJVD^fe 

nS¥*#:S«l 9^ElCLPCVD?£(Cj;t) nM 
*;^Hp M^*fii^^ K-T'Ufc 5 0-500 nmm*© 

^-isfsi^ y =1 2 8 ^mm-f^o 

[01671 0113 ic^-r i 5 'ft^6t)« 

nm^m^mm 1 9 ±}ca#i-5m 1 ©y- mm 

mi 3. m2©y-h^ii^)^l 4*Jj;tJ?m3©y-h^ 

[01681 m^. mi 14 5 (c. mw^ae 

1 m^m 1 3 *j j;t5B3 hMi^i^ 1 5 i t) t 

y^m^^^^xm2'!f-h^mmi 4(Dmm:mnmc 
<:7:^y h=>^y^>i^^^:itxm^-r?>. *i80j©mi 
2 ©^©ff^ig-ef±. M 1 mim 1 3 ^xx^^ 3 
<!^- h ^^)^ 1 5 ^ y 3 >mimxm!^ u b 2 

s' ^ > i/'J^ t L T [± t X 7 s/ g?^ Sr ffi I ^ tf i V \ 

[0 1 6 9 1 0115 {C;^1-J; 5 {-^ nii^l^'^f*^ 

£«l 9^ffi^-LPCVD&^iJ;^9«W^ati;^©fg^^ 

v-y 3 y^^kig 1 8 ^mMwmMm^<Dtzj^(D?Em 1 7 
7!)i^±icm)d72<-iix?>i:o\cmmi-i>o "tvx. 011 

6 ICS^-r i 5 n 1 9 ^m\CM hX R I 

y 3 vM4biKT-«^ $ n^r^^WMwrnm 4 a *j j; t;? 4 b 

[01701 jiSctC, 0117 \C^-tX 5 nl!^^^*i: 

m^i 9^m\cmitmi emrnvt^.^. ^^mmmm 
<D p " wmm 2 0 sr?i^-r p ' mkhc^ 2 0 s-r 

;i->'ftA&^S{c J: tj hm® 3 ^-^t. ^hX^X^m^ 
^fii^Sr^U ^©=^Ol^aicj:o-caALfc^*e4& 

[01711 0118 ic^i-i 5 hmfii 
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lo n 2] nm^mPf^i 9(D^mii^cvD 

[0 17 3] f£i3. H^ttLj'^V^li^. 11110 9©;^^!; 

m^<Dmn(DCMoswtiMim».m.x. mm^fj:^ 
[0 17 4] (^1 3(omm<Dmm) mc. ^mmo^m 20 

1 2 <D||J6(D3#S-ett. ;^ ^ U -fe:;v£i^(D h 9 >- v';^ iJ' 
(Dmm^tKMi-^+:$^ti:imnt£^fiX\>^f£i!)^^ti. - 

y^^~h^mm{ti-^^ii)^f£^nx\,^^ a. chani 

etal., IEDM99, p415) „ Z<DM 1 3<DMM<DjiM 

its ^(DMi^^^nm^^mi^?^ ^ y im^-r^ ^ t 
[0175] 0 1 1 9 (4. ifmmnm i s <Dmm<Dw^m 

1 (D^ffiicm 1 h^i^n 1 3 ■k'khx^- vwm 
3-bmnf^fi^o ^-vmm3<Dmmc\mmmn^ 
^x. #H^F*?icfi. nmmmmA (4 a. 4 b) 40 

$ o m^t^WS 4 h mil 3 (73 W\ K f±. 
1^ 3 0 iim^ $ tu-c V ^ 5 „ h «^ 3 ©#Jffi{c fiig-fk 
Ml 6 k^VX-t4 V<>^-^v:^-<'-^9i!)miffhfis 
Z(D^-^ K^7;^--/Vy^-<— y-9<DTg|5<7)pM^^#:£K 
l(7)±ffi(C(l, ^^^/V^^{cg^1-5®^»fii^)gg(73n 
' affii:M 1 0 r©n" MiAfc^ 1 0©^il!l(^{4g 

- hmffi3*3j;tj«n^ Mfeic^i i^ti^ti(Dmm\!^it 
[01761 ^mmom 1 3 (DWMmm\m^ ^nm 50 
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^^te^M^«s©n' msmm 1 0 tis^Mii^jgs© 

mm^mi lT'«J^LfcLDD«it^*L-tV^Sc 
^LT. y-h^3(DM4Slf|5l-{4m#^«S4 (4 
a, 4 b) n©2 0©mi^^a^4 a*J 

j;t;«4 b(c«i^?rs«u ^(Dmmm^\-t (d 

«g4a. 4b(DV^Ttl'b«^^^*«L-CtV£V^^S. 

(2) S^^^aJg4a<D;z^dS«^Sr^aL-CV^5^«l. 

(3) m#^^g4 b©^d5m^^^^^LTV^^4^t^. 

(4) m#^««4a. 4b#{C«^^^«LTI/^5^ 
ffi. (D4o©^^Sr<t !9#5c r©2o(Dm#g^g4 
a*ij;i;?4 b (C'^it^tlfcimi^OWMlCioT^CS L 
t V^'liESJE^'^'fk^^SrfEe'lf $6(73 " 0 0 \ " 0 1 \ 

"10\ "1 llcm$iJ:5„ *fc. ^(73/^yir/V 

/v-nitro^^t/ss^^T^s . mMwrnm 4 (7)mi^ 

«^(7)ji^J£lCi?.i!i?g* (over-erase) ttKlh^tl. 
^tL}cj;f9iim*}cjBH1-5y-tJ'^fi:, yn^^yi^Tp 

Ki^-r ^-giWfl<7) y -i^m^ifi^- vn&<DJi.xmux 

Ji 4 C V DfetC i ?,«#^atg;^l(DiSl, y 3 ^'g'fb 

mk^\m\ ^«#^sft# ^t-b^x^zi>^hxh 

^ffii-MjtT'tSo $6>tc, miy- Mfea^i^i 3^'> 
y ='^^'(kM (s i o. M) (Z3 2fgms®M«*^#-r 
?>^yv=^>mim (Si, N4 m) xmrn-rfus. ^^y 

=1 >'^'ft:^J^^Kif:/!i5 4 n m~ 1 1 n mnMO^m^W 

:/i^^b^^MJi:^^^5 niiKDv^y = ^-^'fblgiD^sc^^ 

ttl 0nmSS*<^t?x SShi'^/V (DT) ffiAt^SI 

m^nt£\'\ Lfoa^oT. s^(^i4Attai!)f^^(^mi± 
fiismffi-fk ^ ^ y -fc/KD»B-fb(D^7^i b-f JSfflift 

[0 17 7] ^^m<Dmi 3<Dmm(omm\cm^^wm 

^^(7)ifff[fi]±(©@6^)-T?n" mi&mmi o^mn. ld 

[0178] *^BJ(7)B 1 3 (D||:teOff^ffi{C'e^5 

^»^'tty*y ©itIf^}-o^^THl 2 0*50:001 2 1 

5^i¥ig'[4^*ycDSiTEiii-efe5„ 012 1(4. r^*iti 

f^&liiBJi-5^»|gtt^*y<7)»rffiHt:-fcSo 012O 
*Jj;001 2 1 (7);<*y-fe^;V(4nMMOS 
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-e«fiK$tt5» Ell 2 0{C;^■tJ;5^-^ ;>i^]}±;u<D9 
r(^j;5tc«E<lrPP;!jPU ^■ir^/H^^^' (CHE) 

mi^^ K u4 ymmmow^wmm 4 b }cffiAi-5„ y 

1 2 1 ic^-t i 5 tc, y-hGlC:ftmj± ( 5V) 

ML. 7r ^^7- • /yl^bVN^A (FN) Mh^-^^yV 10 
mMSr?OTLTm#lia®4a, 4b;0»f,m^^^ltfe 

v\ pS^^#:^l©^t:tttS^^5jEmiE^ 

KU-f i/StSicTOPL. y—:=^WM^^^9,^ (Floati 
ng) i:-r4xtfs KU'l'>-l;®«©mi^^ffi^4 b©;?*^;^i> 

S*^i-ixfiJ;L\ «#^ag4 at5j;t/4 b©4o©^ 30 

©IlI'f^^co^^TEl 1 2 2m.xm 12 3 ^fflv>T«ip^-r 

5„ igi2 2tt. »tii^i[if^^fiBJi-5^#|gtt^^ 
yw^fffiia-c-fe^o 01 2 3tt. ^wiKf^^EBji-?)^ 
ffiistt^^y<Dii5fSEi-e&5„ mi 2 2*5j;o«iiii 2 3 

01 2 2(C^-r i 5fC. y-fe>'K7)»t3A^^}-{4. 40 

ixPPiDU y-:^s^S]emfi5:<k1-5c 

MJ^{i!i©mw#srJi 4 b \cm=i-^^x-r^. y-:^mm 

—if^ p<^y-fe;K7?ii*{4, |lI12 3fC;^ 
■fXoK. ^-VG\Z'^nE. (— 5V) ^glJPU F 
N®SRSr*iJffiL-cm#^ag4 a. 4b*»b«^tr5lt 50 
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nn\cmi--k^\%m<^bi^x^^o y-^ 

S*3J;t)5KW>'D{inM¥^^#:X«l 9 tm%^h^ 
[0 18 1] ^fcgl*{±L^^l/^;4\ ^ * y -fe^KDSg^a 
*:^*n-r5ri:-C*tTiPtt5„ «#^aS4a. 4 b 

m-^m\c^<>xy~:^mnL. Kw>-^^fi#wmjte 

^^-t-fLtij:v\ fl;#^^g4 afc j;tJ«4 b©4o(7)^ 
ai»tSicj:o-C4o©S?'i^l;9Sea#tt;65#&>*i, ^ 

[0 18 21 3^i8Bj©mi 3 ©njswji^^-ett, mi 2 
4}c^Ri-j; 5{c, 7«^y«tg*#L;tv^a^(DMos n 

Ml^io, 1 i±©;2^{ciag^tL. ^^^;v^^±lcn 

gE@$tLTV^;feV\ r^fcfc, rcDMOS 
©e^^ffiii. «W^«^4©m^^(Diftj$:K^tc, -fsrf, 

ffi3©[ag|5cD^^?tic:j;or. ^—v-y—y^' Y^-o 

m^^mtti^ t\<^om\t£^-.hm\^x\<^^. 
[01831 (m 1 4 <D^<Djm) m^. ^w^<n>m 

1 A(Dmw.mm\^-o\^^xmm-t^. r©iii4©^M 
mmn.. }itz(D%i3(DmM(Dm&\zio\^Xs 

micm?>^»mit^m-i^/ ^ y ©^ ^ y -ir^v^it;^*-^ 

^-e«^$tl5„ *^?^©^1 4©*Ji(D?F^li{C'^5^ 

* y © ^ ^ y ±;vmmx\i. p M^^flf 

£«l©«ffi}c^l>/-h^^l^l 3S:if|-LTy-hm 

ms^mi-fhfi^o y- M;ffi3©MC(c:f±iiagp^^Ktt 
btt. ^Dflgpi^icfi. mMmmm4 (4 a. 4 b) 

im3omm^fix\^^^. ^-hmms ommic itm 

«S©n" Mffiifcei Oi:. ^©n'Mtefc^lO© 
^il!lic{igt-5i^^M#/«-S©n^ MtefcSl l;i^^{t 

[0 18 4] :$:mm(Dmi 4(Dmm(DMmx\t. •y--f k 
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[01851 1 4 ©^lfe©ff^S-efi. ±|E© 

^13 <Dmi&(Djmtnm. m 1 2 e jc^i-i 5 a 

^©MOS h^^'v':^^ feU^-ctSo 
[0 18 61 10 

[0 18 7] ^^BJlCitttf, ffiWiMatra-fe^-eli 

[0 18 81 *|g8^lcj:ti.fi\ fSW£-fe/v«JiT?m^e<3 

[0 18 91 >^|g0Jl-itiff. ffiW£®lig^n-fe;^-em 

[|llffi©fflSW£lftWl 

[Bl 1 1 yif-'^m<D^ 1 olUfioj|^^ilc:'^5?p#^tti|£# 

* y * y -irMiitsri^-rifBia-efeSo 
[0 2 1 *igBj©» 1 <Dmmmm\m^^mmm-m^ 
^yf-^')<D^^^mm-r^mMmxh^. 30 

[05] ^^^eg©iii©iu6(D#iiic'^5^ffi8tt^^ 
[06] :^mm(r)mi(Dmikmm\m^^n%m=-M 

[0 7 1 1 ©^(DJ^fi|i-'^5'F»^tt^* 

#:;<*y ©^*y-fe;V(7)SitimSr*i-»fffi0-efe5„ 40 
[08] *^BJ©mi©^©ff^^lc#5^»^14^* 

flj/^ y ^ y "t/viomifxM^^-tm^mxh^. 
[0 1 0 1 *i8Bj©^ 2 <D%mmm,zi^^^w»^ 

[012] :^?^m(Dm2(Dmm(DmmK%^^mm±^ 
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[013] :^mm(Dm2(Dmm(Dmm\m?i^n^ii^ 

-So 

[0141 *IS§^©M2 0SU£(Z)?|^SI}C'gg5^#IS14^ 

ai#:^ ^ y (Z)p< ^ y -fe/vo5Sjix@Sr^i-»fffi0-efe 

[015] *^BJ(Dm2©^ii<Dff^S(C#5^#IStt^ 

So 

[016] :^mm(D^2(Dmm(Dmmim^^n?^^^ 
^ y ^ y •feyi'OSsiaixm^*-r»f®0Tfc 

[017] :^?^m(Dm2(Dmm(Dm-mKm?>^mm^^ 

[0181 ^mm<Dm2<Dmm(Dmm\m?}yfw^^^ 
* y (Dp« ^ y ±;v<DmitT.u^^i-mmmxh 

[0191 :*:^l9©B2<7)^©J^Jiir#5^#5ltti|^ 

[0 2 0 1 *IS8^(DB4 ©^ffiroff^^ic^s^fflitti)^ 
[02 1] *^BJ©m4©^Jfe(Off^li(C'^5^W^'(4¥^ 

[02 2] :^mm(D^4(DmM(Dmmim^^wm^^ 

[02 3] *^PJ©^5(©^J|(DJF^S{''^S^ff?itt^ 

*-r»fB0-efe5„ 

[02 41 m2 3<DMOS h7y'J:^^(OmT^JM^^ 

1-Bfffi0t?fc5„ 

[02 5] 02 3(0MOS h7>'v^:^^©KjaXgS:^ 
[02 61 02 3(Z>MOS h7i^v?X^(DM3gX@SrS^ 

1-Bfffi0-efe5» 

[02 7] 0 2 3©MOS hyyi^:^^<oMikJ:U^^ 

-rmmmxhi). 

[02 81 02 30MOS h9y'J::^^<OM^lM^^ 

-rmmmxh^. 

[02 9] 02 3tDMOS hy^'v=;^;?®iSjiXgSr* 
1-BfB0-efe5o 

[03 01 02 3 0MOS ^7:/v?:=^^©S^3iIgSr* 

[03 1] :^mm(Dm6<Dnm(Dmm\cm^^mi^K.^ 
mmicmm^ntcyfwm&^Wi^y^ ^ y * y ±Mn 

[03 2] *?g0J©®6©^M©M-«5^^#:|Hti 
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[033] ^mmom e <Dmm<Dmm\m^^n^^^ 
[1113 4] ^mm(Dm6<Dmm(DmmKw^^^m?^^^ 

^„ 10 

So 

[03 8] *||BJrom6©^iS©ff^ffi(c«5^SI§tt^ 

^ y ^ y ■feyKDMjixm^/T^-r»rffi0T'fc 

So 

[03 9] *iiBJ©m6©^Jte©j^li}r#5^#^tt^1^ 
mi^?^ * y ®p< * y •fe:yv©MjtXS^^-rirE0T-fe 

[04 01 ^^m(Om 6 ©^(DJ^SIiC-^^Tp^lSttij- 20 

[04 11 ^^gBj^igeo^jg^j^Bic-^s^^istt^ 

* y ^ y -t^KDMitxm^^-r^fffiHTfe 

So 

[04 21 :^mm(DM 6 ©^Ji^ff^Bt^-^S^SIStt^ 

Sq 

[04 3] 7^*BJ©m6©||JiroJF^Sl^«5^ff^14i^ 

* y * y -fe/i'©®jgxs^*-r»TE0T'fc so 

[04 41 :^mm<D^ 6 <7)|llg(DJF^ffi(C#5»?Stt^^ 
^ y (O^ ^ y -fe;V©M3txm*^i-»fS0-t:- 

[04 5] ifmm% 6 

[04 6] *IS0J(Z)^6©^Ji©ff^li(C#5#im^# 

* y ^ y ■t;w©M3iXS&^-rKff®0t-fc5o 

* y * y -t/voiiSTtxm^s^-rwBiS-efeSo 

[04 8] *|8BJ(7)m6©*Jg©JF^ffi(C#5«IStt^^ 40 

^ y ^ y -fe/vcDM^gxesr^-rifffiH-c&^o 
[04 9] :^mm(DmQ<D-mm<Dmm.\m^nm'^^m- 

* y ^ y -fe:/K^»[5tXS5rS^-r»fS0-Cfe5o 

[05 0] ^^i^wMecD^H^ff^^ic^siflSttil^^ 

^ y ©p< ^ y -fe.'KDMiiixmSr^-r»T®0-Cfe^<, 
[05 1] ;*:^8q©m6(D|lli<DJF^Iiic#5,#IStti|^^ 

* y ^ y ±jv<Dm^T.m:f^irmmm-Qh^. 

[05 2] *l80J©B6©*JS©?]^^(C#5S|Sttil^^ 

y ^ y -^/K7)»jtXS§:*1-Kffffi0Tfc^o 
[053] ifmm<Dm 7 ©^JS^ff^^lC^S ii^^#:ES so 



#M 2001-156188 
52 

SBic^« $ ttfc^SlStt^^^:^ ^ y * y ±;vm 

[054] *||BJ©^ 7 ©IIJS©?f^«(C'^^i|^##:|Eli 

$ * y © ^ ^ y ±ivmit 

[05 5] *«B^©^7©||}6©f^»C^5^ff5§tt^ 

m^w-/- * y * y ■fe/v©Mjgxm^^-r»T®0-C'fc 

[05 6] ^if^moymi (omMmm\^^^^^nm'i&^ 

* y ®^ * y -fe7i'©iiijgxms:^-rwffi0T*fe 

[05 71 if-^momi <Dm'^<Dmmm:^^mmm- 

m^:^ ^- y ©^ ^ y -&/KD3Sl5gX@Sr*-r»fffi0-^fe 

So 

[05 8] ;*:||BJ©m7©*Jg©ff^^ilC'^5^»lltt^ 

* y ©^ ^ y ±/v<Dm^Tm.-^^irmmmxh 

So 

[05 91 *|g0J©S7(7)|tJi©f^StCl'^S^SIgtt^ 
^ y ©p< * y -b-;i'OM5gXgSrS^i-»fffi0-efe 

[0 6 0] *|g0J®^7©*iS©Jf^ffi}C#5^if?gtt^ 

m^W;^ * y ©7« * y -fe^KDMjgxm^^-r^rffiSTjfc 

So 

[06 11 :^wm^7 (ommm\^^^^nmm- 

So 

[06 21 ^^m<r>mi <r>^<o]m\z^:^yf.m^^^ 
^1*:^ ^ y ©^ ^ y -fe-;KDSsiitxm^^-r»fffi0-cfe 

■So 

[06 3] ;*:«K©^7©^l£©ff^lil-'»Sl?l§tt^^ 

* y ©p« ^ y -fe:;KZ)§!I3tXgSr^^-rif®0-Cfc5o 

[064] ifwn(Dm 7 ©^ji©jF^^{c«s#in4^¥ 
^ y ©^ * y -fe;K©Mjtxasr*-r»fffi0-efe5„ 

[06 5] *|S0J(D»7©^ll<D?f^li(C#5fflitt^^ 
^ y ^ y -fe-;l'©®[5tXS^^-r»fffi0T*feSo 

[06 6] ^mm<D%7 (Dm-m<Dmm\mzn^'^^n 

ft:;^ ^ y ©^ ^ y •fe:;v©S5itXg^^1-Bifffi0-C^-fcSo 

[06 7] :^mm<D%7 (Dmm.<Di^-mm^mm'm-m 
^ y ©^ * y ±fV(ommM^^irmmmxh^. 

[06 8] *^0J©^7©||if6©ff^ffi(c#5ff|Stt^f^ 

^ y ©^ ^ y -fe/v^©SitxmSr^-rifB0T'fcSo 
[06 9] *|g8^©m7©ltffi©ff^SJi«S#litt^* 

* y ©^ * y •te:yV©®ljgX@Sr*1-ifS0-efe5o 
[0 7 01 *ISB^©B7©^Ji©ff^Sl-'^S#|Stt¥* 

^ y ©7« -^t y ■fe;v©M5tXS^*i-Sffffi0-r'fcSo 

[07 11 ^?^m<Dm^<DmM(DT^mm^^n^'^^ 
[0 7 2] ^%m<DmB(D-mmmm\m^^nm'm- 

[07 3] *lli^©^8©*Jfe©ff^Sf-'^'5^»l§tt¥ 
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[074] :^mm<DW, 8 <Dmmmm\mi^nm'^^ 
[07 5] i^mm<DmQ(Dmm.mm\m^^nm^^ 
[0 7 6 1 8 (om'^o^m^K^^^wmc^ 

5. 10 

[077] ^if-wmm 8 

mW:^ ^ y * y ■fe/KDM3txa^:^-r»f®0-efc 

•So 

[078] ^mm<Dm s ©^M^ff^stc'ss^ffig'tt^ 

* y * y ±jv<Dm&TM^7r-rw\^mxh 

[079] 8 (ommcym-mm^-^n^^^ 

So 

[0 8 0 1 if.?m(Dm 8 ©^J6©J^^}C#5 ^SE^tt^ 20 

[08 1] if.mm(o^^<omM<ommm^^n^'m- 

mW-;^ * y ^ y -fer^v©MiiX@^^-r^ffi0-Cfc 

[082] ^mm(Dm s (Dmm(Dmm\cm?>^n?m^ 

a? 0:^ ^ y <D^ * y -fe/v©M5gI@^*-t»rffi0-efe 

So 

[08 3] *|g9^cDB9(7?||Jfe«ff^li{C#S7pS?g'f4^j^ 

[0 8 4 1 3tc^ig©B 9 (Dmm(Dmm\cm?>^mm^^ 

[085] *IS0J©m 9 cD||Jfe©J^ffi(c:#S^#^tt^ 
^ y ©p« ^ y -feryK^^itXg;^^<-rt^ffi0T-fe 

[08 6] *liBJ<Z)B9(D||Ji(D?F^ffi{C#5^#|§'f4^ 

So 

[08 7] *|8BJ(Z)^9<©^J6©J^^(C#5:f«|g14^i^ 40 
^ y <D7! ^ y -fe/i'©M3iXS^^^rBfB0T*fc 

[088] 9 ©|06©?i^li{C'^5/F#|Stt¥ 

* y ^ y -fe-.'V©KjtXSiSr*-r»fffi0-rfc 

[08 9] *|gHJ®^9<D||JS©J^^i}C^S^»|g^i^ 

mWy^ * y ^ y -fe:/K©5S5txs?^^i-»fB0-efe 

So 

[09 0] ^wM<Dmi o(DmmmmK^^yfnm^ 
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[09 1] *«pjc75^i o©llft©ff^^i^c#s?F#|g^4 

[09 2] *|gBJ(Dmi 0(D^Ji©J|^^}C#S^#|g^4 

^l£^#:p< ^ y ©i!rf^!Srtii?g^S»fffi0-efc5o 

[093] ^mmm 1 0 ©iifficD?i^iiiw#s^s^tt 

^mW-;^ ^ y * y ir;KDM3ixaS:*i-|*lfffi0-efc 

•So 

[09 4] *|Seg©mi 0©^Ji©3#^}C#S^#^tt 
^ y ^ y -bryKDiS3tX@;^^1-»fffi0-C-fe 

So 

[09 5] ;$:|§BJ(DBl 0©^ife©ff^ffitc#s^»^^i 
^ y (D> ^ y -fe--'V'©|SitX5e§rS%-t-»fffi0-Cfe 

So 

[096] 1 0 <Dmmmm\m^^nm'^ 

^mW-:^ ^ y ©p« ^ y -t;v©Mjixm^*-riTffi0T'fc 

5o 

[09 7] 0<D||J6(7)?|^JSt-'^S^#|gtt 

So 

[09 81 *ISBJromi 0©||Ji©J]^^glC«S^#?Stt 
^ y * y -fer/KZ)lIiiiX@Sr^^-r»fce0-Cfc 

s. 

[09 91 *isegomi o©«jfe(^ji^itc-^.5^»^i4 

i)£:^#:p< ^ y ^ y -fe/V'©$S3ixm^^1-»fffi0i?fc 

So 

[010 0] *5gBJ(D^l 0©^Ji©?|^^{C«5^»^ 

^ y ^ y -fe:;KDS!i3iiie;^*i-»fffi0-e 

[010 1] **0J(^mi 0(D||}i(Dff^SfC'KS^#^ 

* y (D^ * y -fe7Koisi3^xm^*-rirS0-e 

feSo 

[010 2] *|gK©^l l<0||Ji©f^S}C'^S^ffl8 

m-M^}^ ^ y * y -iryi^«itsr^-r»fffi0T-fe5<, 
[0103] ^mm(Dm 1 1 ®*i£<Dff^®}c#?,^#^ 
^ y * y ±;i^(Dmi^xu^^irmmmx 

So 

[0104] ^mm<DW, 1 1 <D%m(Dmm\m^^^m 

* y ©7( * y -t;v©K5gx@^/T^-riffffi0X' 

[010 5] :^^m(D^ \ 1 "©^iicDJf^lifC^S^S* 
^ y ^ y -fe/vcoKjtXgSr*-rWT®0-C* 

feSo 

[0 1 0 6 1 1 1 (Dmmommcm^^nm 

^ y Op< ^ y -fe-^KoM5ixmsr*l-Bfffi0-e 

fcSo 

[0107] *i§Bj(D^ 1 1 (Dmm<DW'm\m^^nm 

[0108] ^mm(DW, 1 1 <?5*JSfiDJF^S(C'gS^i?^ 

* y ® ^ ^ y -fe^KDMjtx@^/T^i-iTffi0T- 
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[0109] :^mm<Dm 1 2 (Dmmmmim?>^wm 

[01101 *|g?g©Bl 2(7)||lt©J^S|}C'^5^#« 

[Ell 1 1] ^mmomi 2<Dmm<DmmK^^^nm 

-So 

[0112] *ig0jco^i 2<Dnmmm\mi^n^ lo 
[01131 *ispj<©mi 2(Dmm(0'fm\mi^mm 
[01141 *isBj©^i 2(Dmi^<omm^^^^nm 

[Ell 1 51 ;$:^BJcDmi 2©||Ji©ff^lilC'^5^#?8 

ttijt^fls:^ ^ y o ^ ^ y ■^jvaymmxm.^^-f^mm^ 20 

[01161 *^Bj©mi 2<D-mm(Djm\m^^wm 
liSL^^^f. * y (D^ * y ■fe;i'©j|si5tx@^^^-tBfffi0-e 

[01171 *|gBJ<7)mi 2(D||JE©ff^ffi(C#5^ffl§ 

^ y * y -fe^K^i^jgxs^^-rifBHT' 
[01181 ^mm<Dmi 2(DmM(Dmm\m^^wm 

fcSo 30 

[01191 *^ig©mi z(omm<oim\m^^wm 

[012 01 nMMOS h^^'v'^^^^TW^^ttfc. 

1^8^©^ 1 3 <Dmmmm\m^ yfmmm^mw-?^ * y 

©i!)#?SrtliPJ-t-5»fB0-efe5„ 
[01 2 1] nMMOS h7i/i?:^^T*#^$tifc. 

[01 221 pUMOS h9y'y::^^-(^m^^fitc. * 
^PJ©Ml 3©^JI©?^^i{c:'^5^#IH4ii5^^^*:p<*y 40 
©Kif^ WJ-r S Brffi0 -efc 5, 
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[012 31 pSMOS h^>-v^;^^T«fig$tlfCs * 
Wmmi 3©^SI©ff^Sl-«5^»|gtt^^#:^*y 

©R'f^^sipj-rsiifMaT'fcSo 
[01241 ^mm<Dm i s <Dmm<Dmm\cm^^mm 

^^mi^/ ^ y ©y ^ y -t/vi; i^-©y- hSit^w-r 
5MOS h7>-v';^^©1iig^*-rirffi0-efe?)„ 

[01251 *is0j©m 1 4 (Dm&mm\m^^nm 
'[iE^mW:^ ^ y ©^ * y -fe:yv«ii^*i-»fffi0-efe5„ 
[012 6] ^mmomi 4<Dmm<Dmm\^W:^^»m 
^ y ©7i * y -fe/v-t |pi-©y- h«5g^*-r 

5)MOS h7>'v';^^©«3t?r*1-»fffi0-efo5c 
[^^©S5iBJl 

1 pM^^frS« 

2 bffiiftll 

4 m^^^^ 

5 mi^-fkl^ 

6 m^m 

7 ^2^'fkM 

8 ^2'^-hSffi 

9 ■y-.l' K!?;i--/l';^'<— 1^ 

10 n' mi&wcs 

1 1 mimm 

12 mmm 

13 mi^~hmmm 

14 m2^~hmmi^ 

15 ^3>/-hi^i^l^ 

16 ^^kM 

1 7 mit^«iffM©fcfe©^ra 

18 '>})^i^mm 

1 9 nSi1^^#:*« 

2 0 p" MtetSc^ 
2 1 miKwrn 

2 2, 2 7 7;^ M/v?;^ h (7;*- h Ui^;^ — 

V) 

2 3 

2 4 m4'^-hmmm 
2 5 g^^^/uMii 

2 6 ii^ 

2 8 ^m^i^v=^ym 
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